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© Door mat and a method of manufacture thereof. 
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© A door mat is produced by a method in which a 
large number of synthetic resin monofilaments are 
suspended by a molding roll formed by providing a 
design pattern of concave groove on a peripheral 
surface of the molding roll and a pattern forming roll 
disposed in opposition to the molding roll which is 
produced by providing an optional design pattern of 
convex stripes on its peripheral surface, and the part 
of the monofilaments is accumulated in loop form in 
the concave groove formed on the peripheral surface 
of the molding roll to form an anti-slip layer, and the 
other part of the monofilaments is received in loop 
form on the anti-slip layer and the surface of the 
molding roll to form a reversal surface layer, and the 
balance of the monofilaments is received on a water 
surface lower than the surface of the molding roll to 
form a surface layer in loop form on the reversal 
surface layer, and a concave decorative pattern by 
convex stripes of the pattern forming roll is formed 
whereby the anti-slip surface is provided on the 
reversal surface of the door mat, and an optional 
design decorative pattern is integrally formed on the 
surface layer. 
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BACKGROUND OF THE INVENTION 

This invention relates to door mats used for 
doors of buildings and to a method of manufacture 
of the door mats, and more particularly to the 
method in which a molding roll is provided which is 
formed with concave grooves of optional design 
pattern on its peripheral surface, and a pattern 
forming roll is provided which is formed with con- 
vex stripes of optional design pattern on its periph- 
eral surface which is disposed in opposition to the 
molding roll, and a large number of synthetic resin 
monofilaments are suspended and part of the fila- 
ments is accumulated in loop form on the concave 
grooves formed on the peripheral surface of the 
molding roll to form an anti-slip layer, and the other 
part of the monofilaments is received in loop form 
on the surface of the anti-slip layer and the mold- 
ing roll to form a reversal surface layer, and the 
balance of the filaments is received by the water 
surface lower than the surface of the molding roll to 
form a surface layer in loop form on the reversal 
layer, and the anti-slip layer is provided on the 
reversal layer of the mat by the method of forming 
the decoration pattern by the convex stripes pat- 
tern on the pattern forming roll, and the optional 
design of decoration pattern is integrally formed on 
the surface layer. 

Heretofore, a variety of products were available 
such as one provided with an anti-slip mechanism 
like one produced by laminating a netlike sheet on 
a floor contacting surface of a lining material of 
carpet or mat, or one produced by adhering coillike 
continuous fiber in randum direction on a floor 
contacting surface of a lining material of carpet or 
mat, but the foregoing anti-slip mechanism was 
applied to a preformed carpet or mat in a secon- 
dary manner so that the production and fabrication 
processes became complicated which took longer 
hours to make. Furthermore, materials, installation 
for adhesion or fusion or heating means were nec- 
essary, which pushed up the costs and the result- 
ing products were not necessarily satisfactory in 
view of durability of the products. 

Also, pattern to be provided on the surface of 
carpet or mat was applied by knitting or embroi- 
dery or dyeing fast or paint, but knitting, embroi- 
dery, dyeing fast required technology of high de- 
gree and long manufacturing hours which resulted 
in expensive products which were not suitable for 
door mats, and there were problems such as peel 
off the paint and the like. 

To begin with, the door mats are easy to move 
when using them and to provide an anti-slip 
mechanism is necessary, and also, they are used 
by being installed at an entrance of a building 
attracting attention of people and are elements 
strongly desired of excellence in decorative effects. 



However, the door mats constructed of synthetic 
resin monofilaments of loop group of were not 
provided with an anti-slip mechanism or surface 
pattern by using means that applied to the fore- 

5 going carpet or mat as far as structure was con- 
cerned, and therefore, the door mats made of syn- 
thetic resin monofilaments provided with an anti- 
slip mechanism or a pattern on their surfaces had 
not currently been disclosed. Also, the door mats 

io consisting of construction in which the surfaces 
thereof were not provided with a pattern but the 
loop groups only were extremely unattractive and 
poor in appearance. 

75 SUMMARY OF THE INVENTION 

An object of this invention is to provide a door 
mat that has a surface layer and a reversal surface 
layer to be formed by a large number of synthetic 

20 resin monofilaments of loop group, and each layer 
thereof is mutually fused and bonded at intersec- 
tion of each loop to be integrated and to provide a 
method of manufacture of the door mats. 

Another object of this invention is to provide a 

25 door mat that forms a surface layer of the door mat 
with a large number of synthetic resin monofila- 
ments of loop group and to form a reversal surface 
layer on the undersurface of the surface layer, and 
moreover, an anti-slip layer is provided on the 

30 undersurface of the reversal surface layer, and to 
provide a method of manufacture of the door mats. 

A further object of this invention is to provide a 
door mat in which an optional design pattern is 
provided on the surface layer of the door mat 

35 formed by a large number of synthetic resin mon- 
ofilaments of loop group. 

A further object of this invention is to provide a 
door mat that provides a molding roll having a 
design pattern of convex stripes on its peripheral 

40 surface in order to provide an optional design pat- 
tern on the surface layer of the door mat formed by 
a large number of synthetic resin monofilaments of 
loop group, and to provide a method of manufac- 
ture of the door mats. 

45 A still further object of this invention is to 

provide a pattern forming roll provided with a de- 
sign pattern by convex stripes on its peripheral 
surface in order to provide a design pattern on the 
surface layer of the door mat formed by a large 

50 number of synthetic resin monofilaments of loop 
group. 

BRIEF DESCRIPTION OF THE DRAWINGS 

55 FIG. 1 is a structural schematic view of a manu- 
facturing device of door mat; 
FIG. 2 is a perspective view of a molding roll in 
which a pattern of a concave groove is provided 
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on its peripheral surface; 
FIG. 3 is a perspective view of a pattern forming 
roll in which a pattern of convex stripes is pro- 
vided on its peripheral surface; 
FIG. 4 is a perspective view of a door mat in 
which an anti-slip layer and a surface layer with 
a pattern are provided; 

FIG. 5 is a side view in which part of a door mat 
of FIG. 4 is enlarged; 

FIG. 6 is a perspective view of reversal surface 
of a door mat of FIG. 4; 

FIG. 7 is a cross sectional view in which part 
showing using condition of a door mat of FIG. 4 
is enlarged; 

FIG. 8 is a perspective view of a door mat in 
which its peripheral surface is provided by using 
a flat molding roll, and the reversal surface of 
the door mat becomes flat and a pattern is 
formed only on the surface layer of the door 
mat; and 

FIG. 9 is a perspective view of a complete 
product of a door mat by providing a hemming 
on a peripheral edge of a door mat of FIG. 8. 

DETAILED DESCRIPTION OF THE INVENTION 

In FIG. 1, reference numeral 1 denotes an 
extruder that extrudes soft vinyl chloride resin by 
fusing thereof, and a spinning pack 2 is connected 
to its tip, and nozzles (not shown) are arranged in 
three rows on the lower part of the spinning pack 2, 
and filaments F1 - F3 of the monofilaments spun 
from these nozzles suspend perpendicularly. 

The row of these monofilaments are such that 
the F1 toward the front forms an anti-slip layer S of 
the door mat, and the center F2 forms a reversal 
layer L of the door mat, and the F3 toward the rear 
forms a surface layer A of the door mat. 

Reference numeral 3 denotes a molding roll 
forming loops of F1 - F3 of the rows of each 
monofilament and the molding roll is formed by 
providing concave groove 4 of lattice type or con- 
cave groove 4* of English letter and the like on its 
peripheral surface as shown in FIG. 2, and being 
disposed in the lower part of the spinning pack 2 
and being rotated in an arrow direction. 

Reference numeral 5 denotes a pattern forming 
roll disposed in opposition to the molding roll 3 as 
shown in FIG. 1 which rotates in an arrow direction, 
and the pattern forming roll is provided with projec- 
ting stripe on its peripheral surface as shown in 
FIG. 3. This pattern forming roll 5 has a construc- 
tion that an axial distance with the molding roll 3 is 
adjusted according to the projecting stripes 6. 

Reference numeral 7 denotes a guide roll of 
the door mat to be fed from a pair of the molding 
roll 3 and the pattern forming roll 5, and being 
positioned to shift the door mat in perpendicular 



direction, and being rotated in an arrow direction as 
shown in FIG. 1. Reference numeral 8 denotes a 
feeding roll. 

Reference numeral 9 denotes a cooling water 

5 tank that accommodates the pattern forming roll 5 
and the guide roll 7, and cooling water holding a 
fixed temperature (50 - 60 °C) in its inside. The 
temperature of the cooling water forms loop groups 
whose temperature is set to temperature of degree 

io that gradually cools the monofilaments to be spun 
from the nozzles of the spinning pack 2 so that the 
monofilaments F1 - F3 are not rapidly cooled and 
are rather gradually cooled. Also, an outflow pipe 
10 communicating with the inside is provided on 

75 the upper part of one side wall of the cooling water 
tank 9, and an inflow pipe 11 is similarly provided 
on the lower part thereof. These outflow pipe 10 
and the inflow pipe 1 1 are connected by means of 
a circulation pump 12 and a water heater 13, and a 

20 water supply pipe 15 provided with a cold water 
supply valve 1 4 is connected to the rear part of the 
water heater 13. 

Reference numeral 16 denotes a water tem- 
perature adjusting meter disposed at the other side 

25 of the cooling water tank 9 by a detecting unit of its 
lower end being impregnated in the water, and 
being connected to the water heater 13 and the 
cooling water supply valve 14 electrically. For ex- 
ample, when temperature of the cooling water be- 

30 comes lower than a predetermined temperature, a 
signal is transmitted to the water heater 13 from 
the water temperature adjusting meter 16, and the 
water heater 13 generates heat, and at the same 
time, operates the circulation pump 12 to suck the 

35 water in the cooling water tank 9 from the inflow 
pipe 1 1 disposed at its lower part, and it is made to 
pass through the water heater 13 and the water 
heated to a predetermined temperature is made to 
outflow from the outflow pipe 10 disposed at its 

40 upper part. However, in this case, the cold water 
supply valve 14 is closed. 

Also, when temperature of the cooling water 
becomes higher than a predetermined temperature, 
a signal is transmitted to the cold water supply 

45 valve 14 from the water temperature adjusting me- 
ter 16, and the cold water supply valve 14 is 
released, and at the same time, operates the cir- 
culation pump 12 and the cold water fed from the 
water supply pipe 15 is made to outflow from the 

50 outflow pipe 10. In this case, the heat source of the 
water heater 13 is turned off. As described in the 
foregoing, temperature of the water in the cooling 
water tank 9 is kept almost always constant. By the 
way, the water surface 17 of the cooling water is 

55 adjusted to be a predetermined height in the lower 
part of the nozzle surface. 

Furthermore, a convection restraint cover 18 is 
provided along a peripheral surface of the pattern 
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forming roll 5 to cover a portion from the sub- 
merged cooling water to the part slightly higher 
than the water surface 1 7. This convection restraint 
cover 18 protects the temperature of the pattern 
forming roll 5 from rapidly cooling by the cooling 
water to mold the decoration pattern D positively. 

Among the row of the monofilaments to be fed 
from the spinning pack 2, the F1 suspends and 
reaches the surface of the molding roll 3 and forms 
the continuous loop L1 of small ring type and 
accumulates in the concave groove 4 or concave 
groove 4* of English letter and the like provided on 
the peripheral surface of the molding roll 3, and the 
adjacent loops fuse at the respective intersection, 
and forms an anti-slit layer S forming a lattice 
shape as a whole according to the rotation of the 
molding roll 3. 

The row of the monofilaments F2 suspend on 
the entire surface of the molding roll 3 including 
the anti-slip layer S formed by the foregoing matter 
to form the loop L2, and the intersection of the loop 
L2 and the loop L1 of the anti-slip layer S are 
fused, and the intersection of each loop L2 of the 
monofilaments F2 is fused to form a reversal layer 
L and is shifted to the water surface 17 according 
to the rotation of the molding roll 3 in the condition 
where the fusing at high temperature is possible. 

On the other hand, a loop L3 lattice is formed 
whose lattice is larger than those of the loops L1 
and L2 formed by the rows of the monofilaments 
F1 and F2 suspended over the water surface 17, 
and these loops L3 superpose over the loop 12 of 
the reversal surface layer L, and a surface layer A 
of the door mat is formed by fusing at the mutual 
intersections, and the surface of the surface layer A 
is extruded to the pattern forming roll 5 and the 
decoration pattern D is formed by the projecting 
stripe 6 provided on the peripheral surface of the 
pattern forming roll 5. 

The door mat is transferred straight into the 
water, and the loops L3 of the surface layer A is 
gradually cooled in the water and is deformed and 
is stabilized to become a three dimensional com- 
plicated curve form, and the door mats M of the 
shape shown in FIGs 4 through 6 are produced. 

As shown in these drawings, the size of the 
loops L1 - L3 to be formed by the rows F1 - F3 of 
each monofilament is such that the loop diameter 
becomes smaller in proportion to the length of 
perpendicular distance to reaching the molding roll 
3 forming the curved surface, and accordingly, the 
loop diameter L1 of the anti-slip layer S is a 
minimum, and the reversal surface layer L forms 
the loop diameter L larger than the anti-slip layer S. 
Furthermore, the perpendicular distance of the F3 
forming the surface layer A is down to the water 
surface 17 which is the longest, and thus, the 
maximum loop diameter is formed. 



Different structural door mats can be produced 
by merely changing the mounting height of the 
molding roll 3 or the height of the water surface 17 
which changes the size or the shape of the loop 

5 diameters L1 - L3 or easily changes rising angle of 
the loop L3 of the surface layer A. 

The door mat M produces a novel beauty as 
the surface layer A forms the three dimensional 
curve as shown in FIG. 4, and forms a decoration 

/o pattern D of an optional concavo-convex design on 
its surface. Also, a non-skidding function of a boot 
sole is increased as shown in FIG. 7 due to the 
formation of the concavo-convex pattern, and the 
concave pattern portion positively seizes a large 

75 amount of mud and increases the mud removing 
function. Furthermore, since a space portion 19 is 
formed between the reversal layer L and the anti- 
slip layer S, the seizing performance of the mud is 
excellent with favorable cushion properties, and the 

20 seized mud passes the reversal layer L to drop, 
and stays upon dropping into the inside of the anti- 
slip layer S showing a measure of the lattice 
shape, and also, the mud is not scattered to the 
outside of the door mat as the mud clogged due to 

25 the formation of a barrage by the lattice, and as a 
result, the mud keeps the surrounding clean. 

The molding roll 3 and the pattern forming roll 
5 are exchangeably provided in the cooling water 
tank 9, and the optional rolls 3 and 5 may be 

30 chosen and exchanged from the rolls 3 and 5 
having a variety of design patterns, whereby the 
door mat having a pattern of the anti-slip layer or 
the surface layer having desired design patterns 
can be obtained. 

35 Also, in case of producing the door mat without 

the anti-slip layer, the molding roll 3 having the 
concave groove 4 on its peripheral surface as 
shown in FIG. 2 is replaced with the use of the 
molding roll (not shown) forming a flat on its pe- 

40 ripheral surface, the door mat M' as shown in FIG. 
8 can be produced in which an optional design of a 
decoration pattern D is formed on only the surface 
layer A, and the reversal surface layer does not 
have the anti-slip layer S. By the way, FIG. 9 

45 shows the product as a commodity completed by 
hemming the periperal edge of the door mat M' 
- shown in FIG. 8. 

Furthermore, in case of producing the mat (not 
shown) in which the anti-slip layer S is provided, 

50 and a decoration pattern D is not provided on the 
surface layer A, the molding roll 3 having the 
concave groove 4 on its peripheral surface shown 
in FIG. 2 is used, and in lieu of the pattern forming 
roll S, the pressing roll (not shown) whose periph- 

55 eral surface is flat is used. This pressing roll has 
functions so that it applies the pressure to the loop 
group on the molding roll 3 and the anti-slip layer 
S is efficiently formed. 
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The door mat of this invention provides a soft- 
ness and elasticity by the interval between the loop 
group of the surface layer and the reversal surface 
layer and the anti-slip layer, which gives a com- 
fortable feeling to the user when walking, and yet, 
collects the mud. Moreover, the surface layer, re- 
versal surface layer and the anti-slip layer are 
integrally formed whereby the good slip effect of 
durable type sustains. 

The door mat according to this invention pro- 
vides a novel decorative beauty by the decorative 
pattern formed on the loop groups of the surface 
layer. 

Also, the door mat according to this invention 
retains a capacity of deforming from linearity to 
curve by the viscous elasticity that matches the 
stress within a time till cooling and solidification on 
account of the molten monofilaments extruded from 
the nozzles being given with complicated internal 
stress. Also, the door mat according to this inven- 
tion in which the surface layer, reversal surface 
layer and anti-slip layer of the door mat are molded 
by different methods according to the required 
performance by taking advantage of physical prop- 
erties of the foregoing macromolecutes. 

The mud removed from the shoes when using 
precipitates from gaps of the loop groups of the 
surface layer and the reversal layer of the door mat 
and is collected without being scattered outside of 
the anti-slip layer forming the lattice, whereby the 
mud can be simply removed by turning up the 
door mat, providing an efficiency in workability of 
the cleaning. 

Accordingly, the door mat according to this 
invention has excellent seizure of mud and trans- 
mitting precipitation on account of a compound 
structure of the surface layer, reversal surface layer 
and anti-slip layer in which the size or the shape of 
the loops constituting the monofilaments is dif- 
ferent, making the mud having transmitted and 
precipitated to stay in the anti-slip layer forming the 
lattice without scattering outside, and as a result, 
keeping the surrounding clean. Moreover, the 
stayed mud can be easily removed by turning up 
the door mat, and the mud adhered to the door 
mat can be easily removed by beating the door 
mat or simply washing it with water whereby it can 
be used in always clean condition. 

Moreover, the door mat according to this inven- 
tion increases a mud removing function and safety 
by the optional design of decorative pattern to be 
formed on the loop group of the surface layer. Yet, 
the decorative beauty that cannot be found in the 
conventional door mat can be brought about, and 
when used at an entrance of a building and the like 
that attracts the eyes of people, an additional value 
that is a beauty to the practical value can be 
demonstrated. 



Furthermore, the surface layer, reversal surface 
layer and the anti-slip layer can be integrally and 
continuously formed whereby the productivity is 
high and the cost of production is low, and the door 
5 mat is of an integral structure which is superior in 
the strength which prevents positively the slippage, 
and can be used with a safety for a long period of 
time. 

The cushion property of the door mat accord- 
70 ing to this invention is excellent since a space 
portion is formed between the reversal surface of 
the door mat and the anti-slip layer. 

By selecting the molding roll, the anti-slip layer 
may be provided on the reversal surface of the 
75 door mat of this invention or may not be provided 
so that the structure of the surface layer and the 
reversal surface layer can be chosen according to 
the location where the door mat is used. 

These door mats can be produced efficiently, 
20 and yet, they are of the integral structure, their 
strengths are excellent. 

Claims 

25 1. A door mat in which an optional design of a 
decorative pattern is provided on a surface 
layer of a door mat by a large number of 
synthetic resin monofilaments of loop group, 
and an anti-slip layer is provided in lattice form 

30 on the reversal surface layer of the door mat. 

2. A door mat in which a surface layer of a door 
mat is formed by a large number of synthetic 
resin monofilaments of loop group, and a re- 

35 versal surface layer is formed on the undersur- 

face of the surface layer, and an anti-slip layer 
is provided on the undersurface of the reversal 
surface layer in lattice form, and those layers 
being formed integrally. 

40 

3. A door mat in which an optional design of a 
decorative pattern is provided on the surface 
layer of the door mat formed by a large num- 
ber of synthetic resin monofilaments of loop 

45 group. 

4. A method of manufacture of a door mat com- 
prising installing a cooling water tank in the 
lower part of an extruder provided with a spin- 
so ning pack in which a plurality of nozzles are 

arranged by shifting positions mutually, install- 
ing a molding roll and a pattern forming roll in 
opposition in the cooling water tank, covering 
the part of a peripheral surface of the pattern 
55 forming roll with a convection restraint cover, 

suspending a large number of monofilaments 
from each nozzle, causing the part of the mon- 
ofilaments to receive in loop form in the con- 
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cave groove provided on the peripheral surface 
of the molding roll, forming an anti-slip layer 
according to the rotation of the molding roll, 
forming a reversal surface layer by causing the 
other part of the monofilaments in loop form on 5 
the anti-slip layer and the surface of the mold- 
ing roll, forming a surface layer in loop form on 
the reversal surface layer by causing the bal- 
ance of the monofilaments on the water sur- 
face lower than the surface of the molding roll, w 
forming a decorative pattern by the pattern 
forming roll on its surface, and fusing and 
bonding each group at intersections mutually 
whereby the integrated door mat is produced. 

75 

5. A method of manufacture of a door mat ac- 
cording to claim 4 in which the molding roll is 
produced by providing an optional design pat- 
tern of concave groove on its peripheral sur- 
face. 20 

6. A method of manufacture of a door mat ac- 
cording to claim 4 in which the pattern forming 
roll is produced by providing an optional de- 
sign pattern of convex stripes on its peripheral 25 
surface. 
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